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(54) Process and system for distributing television signals 



(57) The invention relates to a process for distribut- 
ing , in at least one building <1 ). a signal received in a 
given frequency band, to subscribers, characterized In 
th£it it carries out a conversion (9) of tlie signal into an- 
otl-ier frequency band, in tliat ft carries out a point 



multipoint wireless transmission of the converted signal 
between a communal antenna (11. 20) and subscriber 
antennas (12) and in that the transmission is performed 
outside the building (1 ). 

An application is the transmission of signals re- 
ceived by a satellite antenna towards siHsscribers. 
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Description 

The invention relates to a process and a system for 
distributing signals. II relates particularly to the distrib- 
uting CJf video services in respect of subscribers located 
neaiby. The utilization of digital or analogue services 
from satellite Ihiks, for domestic applications, is ever 
growlr g. These are point-to-muiti point links, the signal 
either oeing received by a subscriber's individual anten- 
na and then forwarded to the room or rooms of his apart- 
ment or house (direct subscriber link), or received by a 
communal antenna, generally sited on the roof of a prop- 
erty. Ir<the latter case, the signal is generally distributed 
to the apartments of the subscribers of the communal 
facility v*a a distribution network based on coaxial cables 
which couple various subscribers to the communal an- 
tenna. The term "subscriber" is taken here in the broad 
sense of a user of services. 

Tfie bandwidth of a satellite system, typically of the 
order of two gigahertz, is not compatible with the coaxial 
cable distribution networks already installed in proper- 
ties for receiving terrestrial or cable televiskxi from a 
communal antenna in the UHF-VHF band. The known 
solution to this problem, which is thai of using an al- 
ready- existing network, is to transmodulate each digital 
signal received from a satellite transponder into a signal 
of nan ower band. This digital rrKidulation ts for example 
a quadrature amplitude nrtodutat»n using a constellation 
of 54€.tates (QAM-64). Figure 1 represents a known pri- 
or art solution of this kind. The assembly 1 represents 
a property consisting of apartments 2. A communal sat- 
ellite gintenna 3 installed on the root of the property is 
couplod to a receiving device 4 which forwards the proc- 
essed signal onto the distributon network by coaxial ca- 
bleSvmteh linkedthevarious apartments of the property 
to a previous UHFA^HF communal receiving antenna. 
TTie s<Btellita signal received by the satellite antenna is 
forwaided to the various subscribers by way of the re- 
ceivtn<3 device and the distributnn network. 

Figure 2 gives a more detailed representatton of the 
receiving device 4. The latter receives the signal origi- 
nating from the satellite antenna and fonwards rt. after 
procejjsing. to the distribution networks. It is construct- 
ed by paralleling a number N of groups of circuits, each 
group consisting of a satellite receiving circuit 6, a mod- 
ulatiort ci rcuit 7 and a circuit tor conversk^n to higher fre- 
quency 8. N corresponds to the number ol satellite 
transponders whose digital signals are picked up by the 
emtenna, each transponder representing a specified f re- 
querKy band. There may be more than 50 signals to be 
transniodutated, each originating from a specified trans- 
ponde r, for one property. 

Tlie satellite receiving circuit 6 comprises a tuner 
for selecting the transponder frequency, a demodulator 
and error correction circuits so as to deliver a com- 
press<)d digital data stream corresponding to this trans- 
ponder channel. The modulator circuit 7 carries out the 
transrtodulatk>n of the signal originating from the circuit 



for receiving the digital data which modulates an nter- 
mediate frequency signal, for example at the frequency 
of 36 MH2 and this transnrnxJulated signal is then for- 
warded to the circuit for conversion to higher frequency 
s 8 so as to convert this frequency into the UHF/VHF 
band. Each of the circuit groups, or N pathways coupled 
to the distribution cable, delivers a signal of different fre- 
quencies, within the UHFA/HF band, each frequency 
corresponding to a different channel. The signal re- 
10 cetved by the subscriber can thus be processed by a 
conventional demodulator, as if it were deating with ca- 
ble reception. 

Such a solution requires the utilization of complex 
circuits, each signal originating from a satellite trans- 
it ponder having to be transmodulatad Indivkjuatty for dis- 
tribution over the UHF/VHF down cable. On the other 
hand, making all the signals received from the satellite 
or satellites available on the distribution network would 
rapidly become prohibitively expensive. Information, re- 
20 laling, for example to a guide programme, might not be 
forwarded if one or more channels on which it is con- 
veyed are not selected for transmodulation. The neces- 
sity to process certain Items of information, for example 
the updating of the descriptive data relating to the chan- 
^5 nels, before forwarding them to the distribution network, 
may therefore prove to bo necessary and create addi- 
tional constraints in the design of the circuits. 

Of course, it would be conceivable, in order to solve 
the prc^iem, to replace the existing cabled network with 
30 a new coaxial cable network having the required bar^- 
width o^ the order of 2 GHz. However, this solution is 
very expensive and Involves considerable nuisance dur- 
ing Installation. 

The UHFA/HF type cable links connecting subscrib- 
es ers to a communal antenna, in a property, usually em- 
pk^ repeaters which make these links unidirectional. 
These repeaters are made necessary in order to amplify 
the signals due to the bss engendered by dividing the 
signal between the subscribers. Thus, no return channel 
40 is made possible by the network of down cables for the 
UHFA^F signals, as installed, when a solutfon such as 
a transmodulation of satellite signals is empk^yed. 

It is also known to forward digital data via wireless 
[inks, for example the focai area network fonwardlng sys- 
45 tern known as a Wireless LAN (Local Area Network). 
The data are transmitted at a frequency at around 2.5 
GHz between the workstations connected In this way to 
the local area network. However, these links are limited, 
in range, to a distance from 50 to 100 m around. They 
so are subject to interferences of the multlpaths due to rs- 
flections off walls etc., they are also subject to attenua- 
tbns due to partition walls and other obstacles, thus 
makfng in8tallatk>n awkward or the links unreliable. 

The aim of the invention ts to overcome the afore- 
merrtioned drawbacks. 

The object of the invention is a process for distrib- 
uting, in at least one building, a signal received in a given 
frequency band, to subscribers, characterized in that it 
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carries out a conversion of the digital signal into another 
frequency band, in that It carries out a point multipoint 
wireless transmission ot the converted signal between 
a communal antenna and subscriber antennas and in 
that the transmission is perlormed outside the building. 

The object of the invention is also a system tor dis- 
tributing a signal received by a satellite antenna within 
at loast one building, characterized in thai a communal 
antonna and subscriber antennas are placed outside 
the building, in that it comprises a frequency transposi- 
tion circuit which carries out at least one frequency oorv 
vertjion ot the signal received from the satellite antenna 
anc from its LNB block, an amplifier of the signal thus 
corverted for feeding the communal antenna. 

Thus, the signals received by the antenna on the 
roof of the property are distributed to the subscriber ler- 
mtnals via a wireless link. This Is carried out by way ot 
a frequency transposition of the whole of the satellite 
band received Into a higher frequency band and th rough 
Ihe use, in the subscrtoer's premises, of receiving an- 
tennas of very small size. 

The main advantage of the invention is that It pro- 
vides a low-cost solution for the distribution of satellite 
signals to apartnnenls. The distribution device, simple, 
Ihf .t is to say vrith no wire link, is also very discreet and 
inexpensive. It is hardly any encumbrance to the sub- 
sci iber. the antennas being of very small size, for exam- 
ple: a few centimetres. The advantage of the invention 
is also that it makes It possible to produce a return fin 
without being necessary to replace the existing cabling 
of Ihe property. 

Other features and advantages of the invention wHl 
emerge clearly in the following description given by way 
of non-limiting examples, and provided in conjunction 
with the appended figures which represent: 

Figure 1 » the fonwarding of satellite signals within a 
property according to the prior art. 
Figure 2, the processing device for forwarding sat- 
ellite signals to a cabled network according to the 
prior art, 

- Figure 3, the distribution erf satellite signals within a 
property according to the Invention. 
Figure 4, a processing devfce for distributing satel- 
lite signals to the subscribers according to the in- 
vention, 

Figure S. a device for receiving sateltrte signals at 
Ihe subscriber's premises according to the inven- 
tion. 

Figure 3 represents a schematic description of the 
-d atribution of the satellite signals received by a commu- 
nal receiving antenr^a on the roof of a property. 

The same numbering is used for the elements which 
are kJentteal to those of Figure 1. The signals received 
by the antenna 3 are fonwarded to a frequency transpo- 
sition circuit 9 whose output is linked to a transmitting 
antenna 11. These signals are picked up at each apart- 



ment 2 by a receiving satellite antenna 12 installed for 
example on the facade of the property at apartment lev- 
el. 

The frequency transposition circuit 9 receives the 
5 satellite signals originating from the antenna 3 and con- 
verts them from the satellite intemr^ediate frequency - 
band to the 40.5 GHZ'42.5 GHz band in a manner da- 
tailed later. These signals are forwarded to a transmit- 
ting antenna 1 1 so as to be picked up by varbus receiv- 
10 ing antennas of the subscribers 12. On account of the 
very small conrmiunication distances, the transmitting 
power delivered by the frequency transposition circuit 
may be of small value, typically imW per transponder 
signal to be transmitted. 
IS In an exemplary set-up, the transmitting antenna 
and the vark^us receiving antennas are fastened along 
the facade of the prqperty, the transmitting antenna di- 
rected downwards towards the bottom of the property 
and the receiving antennas pointing upwards. The re- 
20 quired condition is that, as a functfon of the radiatwn 
pattern of the transmitting and receiving antennas (of 
their respective gain), the power density of the signal 
received by the antennas 12 should be compatible with 
the sensitivity threshold of the receivers linked to these 
SIS antennas. 

The forwarding frequencies are for example around 
24 GHz, 40 GHz or 60 GHz, precisely where the avail- 
able frequency dorr^aln makes it possible to occupy a 
frequency band of approximately 2 GHz. 
30 Figure 4 gives a detailed description of the frequen- 
cy transposition circuit emptoyed by the distribution sys- 
tem according to the inventfon. 

The signals received from the satellite by a satellite 
antenna 3 are converted by way of a low-noise converter 
3S bkDck 13 (generally an integral part of the antenrra) or 
LNB standing for Low Noise Blockdownconverter. 
Tliese signals are then forwarded to the input of the fre- 
quency transposition circuit 9 (not represented as such 
in Figure 4) which is the first input o1 a mbcer 14, the 
40 second Input of this mixer being fed from a local oscil- 
lator 15. The output of the mixer Is linked, by way of a 
bandpass filter 16. to a first input of a second mixer 17 
whose second input originates from a second local os- 
cillator 1 B, The output of the mixer is linked to a power 
45 amplifier 19 which fonwards the amplified signal to a 
transmrning antenna 20. The output of the power ampli- 
fier 1 9 is the output of the frequency transposition drcuit 
9 which therefore groups together the described circuits 

14 to 19, 

so The signal received by the antenna, for example in 
the 10.7-12,7 GHz frequency band, is converted a first 
time into the 950-21 SO MHz intemnediate frequency 
band by way of the tow-noise converter block 13. The 
signal is converted a second time around the 12 GHz 

ss frequency by means of the mixer 14. the local oscillator 

1 5 delivering to it, on its second input, a signal at the 1 1 
GHz frequency. The signal thus obtained at the interme- 
diate frequency is next filtered by the filter 1 6 which elim- 
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inatos the image frequency, and then lorwarded to a 
second mixer 17. This mixer receives, on the second 
input, the signal from the local oscillator 18 at the fre- 
quency of 27.5 GHz and converts the incoming signal 
into the 40.5-42.5 GHz frequency band. It is this signal 
that «; amplified by the amplifier 19 so as to feed the 
antenna 20 with sufficient power to be picked up by all 
the subscribers in the property. On account of the low 
level of power required per transponder channel, a sin- 
gle 40 GHz amplifier is generally sufficient to amplify all 
the signals f onwarded by the satellite transponders and 
picked up by the satellite antenna 3. 

The distensions of the fonwarding antenna 20 are 
extrei-nely small, typically a diameter of 3 cm. on account 
of the high transmission frequencies and the same holds 
true lor the subscriber antennas. The radiation pattern 
of the antenna Is chosen so as to cover the facade ot 
the p-operty and minimize interference with the distribu- 
tion tiystems of other properties. The shape ot the pat- 
tern Is for example chosen so as to provide an antenna 
beam width of 60 to 90 degrees on one axis, along the 
width of the property and 5 to 20 degrees on the other 
axis. 

The power fonwarded at the aerials shall be limited 
toa predefined value eo as toalk>w a choice of frequen- 
cies if the standards and regulations for the use of fre- 
quencies in the radio spectmm permit unrestricled use 
of f rciquencies for powers below stipulated values, when 
such standards and permission exist. 

f^igure 5 represents a diagram of the receiving cir- 
cuitf. at the subscriber's premises. 

The signal fonwarded by the common transmitting 
antenna 20 is received by the subscriber antenna 12 
and is then f onwarded to a first input of a sub4ian7K>nic 
mixor 21 , the second input of this mixer being fed from 
a k>:al oscUlator 22. The converted signal is next for- 
wanted to a low-noise converter block 23 and then to a 
star dard satellite receiver 24 which feeds the television 
25. 

The subscriber antenna pointing towards the roof 
of tlie property picks up the signals in the 40 GHz fre- 
quency band. These signals are received by the sub- 
han nonic mixer 21 which is both a multiplier and a mixer 
Thus, the signal received on its second input and origi- 
nating from the local oscillator at the 1 4.9 GHz frequen- 
cy firstly has its frequency multiplied by two before being 
mixed with the Incoming signal received on the first In- 
put. By using this type of mixer it is possible to employ 
a local oscillator of lower frequency and hence of lesser 
cost. The output signal from the mixer is thus converted 
Into the satellitefrequency band around 11 GHz and this 
signal can be forwarded to a standard low-noiae con- 
verter block (LNB) 23 of the type employed behind the 
eatallite antenna. The signal is next processed by a 
standard satellite receiver (or satellite demodulator) 24. 

This installatfon can easily be supplemented so as 
to produce a return link, interactivity being an important 
characteristic in the provisfon of sen/ices to the sub- 



scriber. Thus, a transmission pathway, on the subscnV 
er*s side, which carries out the frequency converskjn in- 
to the 4C GHz band and the fonwarding of the s©nal via 
a duplQxer placed behind the antenna 1 2 enables data 

6 to be dispatched by each subscriber. These data are 
picked by the communal antenna 20 which then, like- 
wise by way of a duplexer. a receiving circuit wliich car- 
ries out a frequency converskxi into the satellite band 
and a transmitting circuit whrch drives a second duplex- 

10 er placed behind the antenna 3, makes it possible to 
send these data back to the satellite. 

Similarly, and in order to perfect the compatibility 
with the satellite transmission capacity whteh can trans- 
mit with a bandwidth of 2 GHz in both polarizations, the 

IS described reception channe 1 can be split so as to receive 
the satellite signals In the other polarization. The anten- 
nas 20 and 1 2 are then dual-pdarity antennas and the 
polarity switch of the subscriber antenna is controlled 
for example, in a known manner, by the subscriber re- 

20 ceiver. 

The described device relates to the receptkan of sat- 
ellit© signals. This invention can also be employed when 
the distribution of signals uses urban cabled network, in 
the case where the properties to be sewed are not 
ss equipped with a network adapted for cable distribution. 
The cable inlet at the base of the property is then Inked 
to a device of the typo described in Figure 4. the signals 
originating from the LNB block of the satellite antenna 
here being replaced by the signals originating from the 
30 cable, with the necessary interfaces for adapting these 
signals. The UHF tink is then, for example, of the up 
type, the transmitting antenna 20 being placed at the 
bottom of the property. 

The invention can also be empkjyed in the tonward- 
35 ing of data, for example over a local area network, from 
one storey of a bui Wing to another. Local area networks 
with wireless transmission are limited in range, of the 
order of some 20 metres, and the pn^cess and device 
which are described can be used for the f onwarding and 
40 exchanging, at larger distance, of the data flowing over 
the networks whilst circunrwenting the kind r>f attenua- 
tion or interference problems usually encountered with 
the existing devices. 

Quite obviousiy, the tnventkin Is not limited to the 
45 receiving of signals originating from a single satellite. 
Signals originating from a satellite having a different po- 
larization or from other satellites would be processed In 
Ihe same way employing a second high frequency con- 
ver^on chain, all the signals being transmitted to the 
so subscribers by the same antenna 20. 



Claims 

55 1 . Process for distributing, in at least one bui Wing (1 ), 
a signal received in a given frequency band, to sub- 
scribers, characterized In that it carries out a con- 
version (9) of the signal into another frequency 
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biind. in that it carries out a point multipoint wireless 
tnansmission of the converted signal between a 
communal antarma (11 , 20) and eubscriber anten- 
niis (12) and in that th© transnnission is performed 
outside the building (1). 5 

2, P'ocess according to Claim 1 , characterized in that 
the signal to be distributed is that originating from a 
siitellite antenna (3) which is Instalted on the rod of 

a property and receives satellite signals and in that io 
the signal is converted Into a frequency band higher 
than that oT the satellite signal for the transmission 
o1 signals. 

3. P'ocess according to Claim 1 . characterized in that is 
th 6 signal to be distributed is that from a local area 
network and in that this signal is transmitted from 
one storey ol the txjildlng to another. 



Process according to Claim 1 . 2 or 3, characterized 20 
in that the transmission Is bidirectional by using an- 
te nnas capable of operating in transmission and re- 
ception modes. 

Process according to Claim 1 , 2 or 3, characterized ss 
In that the signals are transmitted with orthogonal 
pt^larizatFon. 

Process according to one of the preceding claims, 
cliaracterized in that the transmission frequency is 
chosen around the frequencies of 24 GHz. 40 GHz 
o' 60 GHz. 



7. System for distributing a signal received by a satel- 

111 e antenna within at least one building (1 ) , charac- 3S 
tcjrized in that a communal antenna (20) and sub- 
scriber antennas (12) are placed outside the build- 
irg. In that it comprises a frequency transposition 
circuit (9) which carries out at least one frequency 
oDnvension (14. 15; 17. 18) of the signal received ^ 
from the satellite antenna and from its LNB block 
(a, 1 3). an amplifier (1 9) of the signal thus converted 
tor feeding the communal antenna (20). 

8. CIstribution system according to Claim 7, charac- 4^ 
torized in that the transmitting antenna (20) and the 
njceiving antennas (12) are dual-potarlzation an- 
tonnas. 



C istributton system according to Claim 7 or 8, char- so 
acterized in that ti^ transmitting power forwarded 
by the antennas is limited to a predetenmlned value. 
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